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FOREWORD 

In 1976, the Ontario Ministry of Environment (OMOE) published the guideline 

"Evaluating Construction Activities Impacting on Water Resources" as an aid 

in the assessment of the environmental impact of construction activities. 

Information gained since 1976 now warrants a revision of the original 

document. 

The revised guide1 ines have been divided into five parts, as follows: 

Part I: Guidelines for construction of hydrocarbon transmission and 
distribution pipelines crossing water courses (March 1984) 

Part 11: Guidelines for construction of highways and bridges 

(March 1984) 

Part 111: Handbook for dredging and dredged material disposal in Ontario 

A,B,C 
A - Legislation, Pol icies, Sediment Classification & Disposal 

B - Dredging, Transport and Monitoring 
C - Sediment Sampling and Laboratory Analysis 
(November 1990, Revised January 1994) 

Part IV: Guidelines for marine construction proj.ects (April 1986) 

Part V: Guide1 in& for small -scal e waterfront projects (April 1986) 

This handbook (Dredging and Dredged Material Disposal - Part 111) has been 

prepared to assist dredging project proponents, OMOE staff and staff of 

other regulatory agencies in the selection of safe and appropriate 

management methods based on dredged material characteristics and current 

OMOE legislation. This document is intended to be a reference handbook of 

dredging-disposal activities, the details of which may not be required on a 

routine basis. The current revision incorporates the new sediment 

evaluation procedures from the Provincial Sediment Quality Guidelines 

(Persaud et a ? .  1992). 

Mention of trade names and commercial products in this handbook does not 

constitute endorsement. 
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INTRODUCTION 

Environmentally sound marine construction practice. requires tha t  every ef for t .  

be made to  preserve t h e  physical and biological. i n t eg r i ty  of Ontario's 

waterbodies in accordance with the  provincial goals - "To ensure tha t  the 
surface waters of the  Province arE of a quality which i s  sat isfactory fo r  
aquatic l i f e  and recreat ion" (Ontario Ministry of the Environment, 1978). 

The aim of th i s  Ontario Ministry of Environment handbook i s  t o  provide an 
overview of the management options for  the handling of dredged material in the 
Province of Ontario. These guidelines were developed t o  protect the receiving 

environment according t o  the physical, chemical and biol ogical qua1 i t y  of the 
materi a1 being dredged. Recognition i s  given, where appropri a t e ,  t o  the 
potenti a1 re-use of ce r t a in  materi a1 s .  

Dredging for  the purposes of t h i s  handbook i s  ident i f ied  as the planned, 

mechanical movement of material located below the  surface of a waterbody, or  
a t  the land/water in te r face .  These guide1 ines apply t o  a l l  forms of dredging. 

The fol 1 owing sections review the federal,  provincial and municipal 
leg is l  ation and pol i c i e s  and as well, sediment cl  ass i f ica t ion  and disposal. 

Dredging ac t iv i t i e s  undertaken by the p rov i  nci a1 and municipal governments are 
subject to  the Environmental Assessment Act. Federal a c t i v i t i e s  may be 
reviewed under the Federal Envi ronmental Assessment and Review Process. Other 

r -  - ,.: . . . - .& ., - -.A - ,  

sta tu tes  t h a t  reguTate*gim adw$tter are:aiTsa presytt& im the handbook. 
. _ *  ' -  . . . <. - - - % -  ' * , - -  -.-., . .  

Sediments are cl a s s i f i  ed into two groups, contaminated or uncontaminated, 

based on a se t  of numerical guide1 ines. Once the sediments have been 
eval uated, several disposal .options are avail abl e and depending on the degree 

o f  contamination, one method i s  sel  ected. . . 



1.0 FEDERAL LEGISLATION AND POLICIES 

l h i s  category can be divided into two groups: federal leg is la t ion  applying to  

a1 1 proponents, and 1 egis1 ation and pol i c i e s  applying only to  federal 
government departments. 

Envi ronmental Assessment and Review Process 

The Federal Environmental Assessment and Review Process (EARP) i s  an 
Order-in-Council , intended to  ensure that  the  impact of any federal project,  

program or ac t iv i ty  i s  assessed early in planning stages before commitments 
are  made. The process appl i e s  to  any proposal undertaken or financed by the 

federal government, involving 1 ands (incl uding the  offshore) tha t  are 
administered by the Government of Canada, or  which concerns any proposal which 
has the potential t o  cause an environmental e f f e c t  on an area of federal 
responsi bil i ty .  

The federal proponent i n i t i a t i n g  a project i s  responsible fo r  assessing the 
'gnificance of the environmental impacts and public concerns, and the 

implementation of required mitigative measures. In addi t ion, . the proponent 

must sat isfy.  a1 1 other 1 egi s l  ation or regul atory requirements re1 ated to  the 
development and implementation of the project.  

EARP i s  3 stage process: 1) The proponent undertakes an In i t i a l  Assessment 
(which may only be a simple checklist)  out l ining the  environmental impacts. 
I f  there are no s ign i f i can t  impacts or  public concerns the  project may proceed 

incorporating any necessary mitigative measures; 2 )  I f  Stage 1 has ident i f ied 
s ignif icant  information gaps, or the project needs fur ther  assessment, the 
proponent conducts a more detailed review ca l l  ed an Ini t i  a1 Environmental 
Eva1 uation. If the proponent ident i f ies  no s igni f icant  impacts, the project 
can proceed, implementing any mitigative measures; 3) I f  Stage 1 or 2 has 
ident i f ied s ignif icant  impacts then the project i s  referred to  the Federal 
Envi ronmental Assessment and Review Office f o r  formal revi ew. 
Although EARP i s  a self 'assessment process, Federal proponents may consult 
wi t h  Environment Canada t o  obtain envi ronmental data ,  appropri a te  

2 



guidelines/regulations/codes, technical advice and comment t o  ensure a 
thorough review has been done. 

Several pieces of federal legis lat ion also have'to be considered by the 

proponent. Some of the  leg is la t ion  has d i rec t  application t.0 dredging and 

dredged materi a1 disposal projects.  Other ac ts  may have only. peripheral 

impact or application under very limited cases. 

Canadi an Environmental Protection Act 

The Canadian Environmental Protection Act provides f o r  the regul ation of 

federal works, undertakings, and federal 1 ands and waters, where exi s t ing  

legis lat ion administered by the responsible federal department or agency does 

n o t  provide for  the making of regulations t o  protect the  environment. In 

addition there are provisions f o r  the creation of guide1 ines and codes f o r  

environmentally sound practices and fo r  se t t ing  objectives f o r  desirable 

1 eve1 s of environmental qua1 i ty  . Either of these provi s i  ons could be appl i ed 

t o  dredging and disposal ac t iv i t i e s .  

Migratory Birds Convention Act 

The Migratory Birds Convention Act prohibits the disposal of any substances 

harmful t o  migratory birds  in any waters or areas frequented by migratory 

birds. 

Fisheries A c t  

Two sections of t h i s  Act could spec i f ica l ly  apply t o  dredging projects: 

Section 33 regulates the  dumping of any substance which i s  deemed 

"deleterious", in waters frequented by f ish.  Section 31 regul a tes  the 

al terat ion of f ish habi ta t  including a l te ra t ion ,  disruption or destruction of 

habitat  (where habi tat  can range from spawning areas and feeding areas t o  

water quality and quant i ty) .  Although the administration of the Fisheries Act 

i s  the responsibil i ty of the Department of Fisheries and Oceans, the 

administrative ac t iv i ty  fo r  Section 33 i s  carried out b.y Environment Canada 



and through a long establ ished understanding Section 31 i s  administered by the 

Mini s t r y  of Natural Resources. 

Navi gab1 e Waters Protection Act (NWPA) 

The NWPA prohibits any work on, in ,  upon,  under, through or across a navigable ' 

waterway. "Work" has been defined t o  include the  dumping of f i l l  o r  the 

excavation of materials from the bed of navigable waters. An application for  

exemption i s  required i f  dredging or disposal operations are undertaken. 

Prior to  granting the exemption, Transport Canada reviews the implication of 

the dredging or disposal operations for  potenti a1 impact on navigation. 

Canada Shipping Act 

The Canada Shipping Act regulates  the discharge from ships (open water 

disposal)  of any pollutant specified in regulations of the Act. Most of these 

pol lutants  are those l i s t e d  in the OMOE guidelines. A ruling under Section 

728 of the Act may be required. 

i 

d iea t  Lakes Water Qual i t y  Agreement 

The Great Lakes Water Qual i t y  Agreement i s  an agreement between Canada and the 

United States t o  restore and enhance the water qual i ty  of the Great Lakes. 

Annex 7 of the Agreement spec i f ies  that  the two governments will develop and 

implement programs and measures t o  ensure tha t  dredging a c t i v i t i e s  will have a 

minimum adverse e f fec t  on t h e  environment. Annex 14 of the agreement provides 

fo r  the  governments, in cooperation with S ta t e  and Provincial Governments t o  

ident i fy the nature and extent  of sediment pollution in the Great Lakes System 

and subsequently develop and evaluate methods t o  remedy such pollution. 



2.0 PROVINCIAL LEGISLATION AND POLICIES 

Environmental Assessment Act 

The Environmental Assessment Act requires that proponents of major projects 

out l ine the de ta i l s  of the project  and identify how construction, location and 

ultimate u t i l iza t ion  will  a f f e c t  current and future uses of tha t  area. Water 

qual i t y  e f fec ts ,  biological e f f e c t s ,  and social and economic factors must be 

considered. 

Envi ronmental Protecti on Act 

The Environmental Protection Act regulates the " sp i l l  ing" or discharge of 

pol 1 utants into the natural environment, and protects human heal t h  and pl ant 

and animal 1 i f e  against injury and damage. 

~ n t a r i o  Water Resources Act 

The discharge of any material i n to  water that  may impair water qual i t y  or 
cause injury to  any person, animal, bird or other l iv ing  thing i s  prohibited 

by the authority of the Ontario Water Resources Act. 

Beds of Navigable Waters Act 

T i t l e  t o  the beds of navigable waters i s  restr ic ted through grants by the 

Lieutenant-Governor. Ownership of lands bordering navigable waters does not 

provide r ight  of use of the beds of those waters. 

Pub1 i c .Lands Act 

The management, sale and disposi t ion of public lands i s  controlled by the 

Public Lands Act. The Ontario Ministry of Natural Resources may define zones 

as open, deferred or closed f o r  disposit ion. 



Conservation Authorities Act 

The r e s t r i c t ing  o r  regulating of water through the construction of dams or 
diversions or depressions in r ivers  and streams and the placing and dumping of 
f i l l  within the watershed i s  placed under the jur i sd ic t ion  of the local 

Conservation Authority. 

Beach Protection Act 

. The Beach Protection Act re fers  t o  taking of sand from the bed, bank, beach, 

shore or  waters of r ivers ,  1 akes and streams and requires a 1 icense from the 
local Ministry of Natural Resources Dis t r ic t  Manager. 

Drainage Act 

The Drainage Act provides information on procedures f o r  the construction, 

improvement and maintenance of drainage works. 

1b1 i c Heal t h  A c t  

The Public Health Act i s  concerned with public water supplies and maintaining 

t h e i r  qual i ty  t o  protect human health and assures tha t  projects not impinge on 
the operation of water treatment f a c i l i t i e s .  

Lakes. d. Ri vers Impr A* . ' . . I 
, - . . . . . ,. ,- - . . '.,. . ., .- - <.. .. -.-. , - : .. . , . . . . <...: ,. >,. . ?,<>. &-. ,;.= .+..*> y.--*.;A*s,-!.y-."- -::+.A :. '- - . . - . . -  . . 

. . . . .  - c . . 
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kp<i6krs  fa; the repa i r ,  reconstructio.n ar: removat o f  dams o r  o the r  . - , . 

structures  affecting 1 akes or r ivers  i s  required. from the  Ontario Ministry of 
Natural Resources. Furthermore, the deposition of any substance. o r  refuse 
into a lake or  r ive r  o r  on the  shore i s  prohibited by t h i s  Act. 



3.0 MUNICIPAL LEGISLATION AND POLICIES 

These will a f f e c t  a p ro jec t  where shore l ine  or  upland disposal  i s  t o  be used. 

In these cases,  municipal zoning o r  planning guidelines may have t o  be 

considered and taken i n to  account. Since each municipali ty may have 

d i f fe ren t  requirements, the  proponent i s  advised t o  contact  t h e  appropriate 

municipal o f f i c e  during the  i n i t i a l  screening s tage of t h e  project .  

Contacting t he  municipal o f f ice  wil l  a l so  permit t he  proponent t o  assess the  

need fo r  publ i c  information sessions t o  f a c i l i t a t e  publ i c  acceptance of the  

disposal f a c i l  i  t y .  

4.0 SEDIMENT CLASSIFICATION AND DISPOSAL OPTIONS 

4.1 Introduction 

The need t o  charac te r ize  and c l a s s i fy  sediments p r io r  t o  dredging i n  order t o  

determine the  most environmentally sound disposal options da tes  back t o  the 
1960's. The U.S. Federal Water Pollution Control Administration (FWPCA), in 

Chicago character ized l i g h t ,  moderate and heavy sediment po l lu t ion  according 

t o  ranges of chemical concentrations in  1968. The concentrat ion ranges were 

selected based on observed responses t o  indigenous benthic population ( i . e . ,  

abundance and d i v e r s i t y )  The FWPCA, Cl eve1 and of f ice ,  compl e ted a simi 1 a r  

exercise in  1969, and t h e  two categor izat ions  were combined as t he  Jensen 

c r i t e r i a  and adopted by the  U.S. EPA in  1971. In the  ea r ly  1970's, t h e  

Ontario Water Resources Commission dra f ted  sediment guidel'ines based on those 

revised in 1992 w i t h  t h e  publ ica t ion of  new sediment qua1 i t y  guide1 ines 

("Guide1 ines f o r  the Protection and Management of Aquatic sediment Qua1 i t y  in 

Ontario"). The Ontar io  pract ice  has d i f f e r ed  from tha t  of t h e  U.S. in  t h a t  

each dredging p r o j e c t  has been and continues t o  be considered on a case by 

case basis. Some f l e x i b i l i t y  i s  a l l  owed according t o  loca l  condit ions and the  

nature of t he  p r o j e c t  under evaluation.  

Various Ontario Acts and Regulations have an impact on dredged material . 



disposal or  use. In the Guidelines, the use of the Ontario Water Resources 

Act and the Environmental Protection Act, administered by the OMOE, are  

t l  ined where appropriate. Compl i  ance with these Guide1 i  nes does not exempt 

a dredging proponent or  his 'agent  from other federal,  provincial o r  municipal 
legis lat ion.  However, i t  i s  l i ke ly  t h a t  use of the Guidelines will  a s s i s t  the 

proponent in meeting 1 egi s l  a t i  ve requirements of other agencies' and he1 p 

expedite proposed projects.  

The OMOE strongly recommends tha t  dredging proponents, o r  thei r agents, 
contact and discuss project proposals with OMOE Regional s t a f f ,  as an i n i t i a l  

s tep,  t o  obtain regulatory and technical advice. This will  a s s i s t  in avoiding 
potent i  a1 probl ems and del ays . 

4.2 Appl i  ca t i  on Requirements 

To fac i l  i  t a t e  the review of dredgi ng/di sposal appl ica t i  ons, the proponent i s  
requested t o  submit the  fol 1 owing: 

@ A brief  out l ine of the  project proposed and the  requirements of 
the project. 

@ Detai ledmapof t h e d r e d g i n g p r o j e c t . s i t e ;  themap should 
clear ly indicate bathymetry, relation of major landmarks t o  
s i te , .  scale  (1:500 o r  1:1000), direction of north and sample 

- collection s i t e s .  
1 -..: . . . . - ..-C,. 2.7--. ...- * ' - . ," \.-:'?,- a -  : 6.7. > -  - -  - - -  

,. .- - - -, C f ~ ' @ f &  6%. the ~tum & the prat&aT, to kdiylased; this 
should include the  r e s u l t s  of bulk chemical analyses; resu l t s  of 
other t e s t s  conducted t o  fu r the r  evaluate t h e  materials such as 
bi oassessment t e s t ing ,  geotechni cal tes t ing  , t e s t  i  ng o f  
s e t t l  eabi 1 i  t y  o r  1 eachabi 1 i  t y  etc.  This. descr ipt ion should a1 so 
i  ncl ude .a discussion of the  1 a t e s t  resu l t s  compared t o  earl  i  e r  
surveys and an up-dated tabulation of r e su l t s  for  the project 
s i t e .  



@ A discuss ion of t he  proposed disposal  a1 t e r n a t i v e s  and an 

eval ua t i  on of the  disposal  mode proposed, i  ncl uding s i t e  

evaluat ion,  and i f  containment i s  proposed, f a c i l  i  t y  design, 

f ac i  1 i  t y  management and f a c i  1 i  t y  de-commissioning. 

o Generalized map of t h e  disposal  area ind ica t ing  t he  proposed 

disposal  f a c i l i t y  i n  r e l a t i o n  t o  the pro jec t  s i t e  and t he  

proposed t r a n s i t  rou tes  t o  t h e  disposal  f a c i l  i t y .  

@ I f  poss ible ,  an a e r i a l  colour photograph of t h e  project  s i t e  

should be included. 

The f o l l  owing example i l l  u s t r a t e s  t h e  information package. 

Description of Project  

In 1984, Pub1 i c  Works Canada pCoposed maintenance dredging o f  port ions of t he  

Burl ington Ship Canal from Hamil ton Harbour i n to  Lake Ontario,  spec i f i c a l l y  t o  

remove accumulated sand. Two a reas  were t o  be dredged comprising 25,000 ma in 

the  north sect ion and 2,000 m' i n  t h e  south sect ion of t h e  canal .  

I t  was determined t h a t  Trans Northern Pipel ines  owned a p ipe l ine  crossing the  

mouth of t he  canal a t  t h e  lakeward end which might be impacted by t he  

dredging. I t s  e levat ion was checked i n  t he  f i e l d  and was found t o  be sa fe ly  

below the  1 imi t of dredging. 
< .  . * .., . .-.., -..-.., A * - .  . , < -  n -...-,.,_ . - f ;  - : -+ -+  .y . -  . . ~ , f = . - ~ ~  - . - - ,.,- L--.,.:.- - .' r: -I- . - 

*. , 

~ i s ~ * & . o f ~ & t i n ~ f o r t h k  me.- .. . . - 
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Three sediment samples were co l l ec ted  f o r  analys is :  one from t h e  north 

sect ion,  one from t h e  south sec t ion  and one control  from Hamilton Harbour. 

The south sample contained 100 ng/g o f  PCBs (compared t o  Lowest Effect  Level 

of Provincial Sediment Qua1 i t y  Guide1 ines  of 70 ng/g) . Other parameters and 

locat ions  were within t he  guidel ines .  



OMOE requested fur ther  sampling t o  delineate the  extent of the contamination: 
/e samples from the north section and three  from the south. PCB 

contamination was verif ied in the s o u t h  sect ion a t  a d i f fe rent  location than 
had been sampled the f i r s t  time. Therefore, i t  was decided tha t  the e n t i r e  

2,000 ma of material would be disposed of in the  ~ a m i l t o n  Harbour Commission's 

confined disposal f a c i l i t y .  Contamination (126 ng/g of PCB a t  a location 

close to  where 40 ng/g of PCB had been found t h e  f i r s t  time) was determined in 
one sample from the n o r t h  section. 

Disposal Alternatives 

I t  was decided t o  i s o l a t e  an area 20 metres e a s t  and west of the sampling 
point and extending the f u l l  width of the dredging area from n o r t h  t o  south 
for  disposal in the confined disposal f a c i l i t y  (CDF) located inside Hamilton 
Harbour. The remainder of the dredged materi a1 , which met OMOE guide1 i nes for  

open waterdisposal ,  was barged to  an establ ished off-shore disposal s i t e ,  
about 1 km southeast of the canal in Lake Ontario. This location had been 

previously, designated f o r  uncontaminated dredged materi a1 disposal . The City 

, Hamilton water treatment plant intake was 4 km from the disposal s i t e ,  

therefore no impact on the water supply was ant icipated.  Routine monitoring 

of turbidity levels  a t  the intake revealed no impact of the spoi ls  disposal,  

Monitoring Program 

The OMOE chose t o  monitor the dredging a c t i v i t i e s  associated with the 
Burl ington Canal because of the potential impacts t o  water qua1 i t y  uses and 
aquatic biota. Open water disposal operations may re su l t  in dispersion and 
movement of sediment re1 ated contaminants and/or disruption of the bottom 
habitat a t  the disposal s i t e .  

The monitoring program had several . sampl ing components: B 
0 pre and post disposal su r f i c i a l  sediment samples. 
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@ . suspended sediment sampling with both sediment t raps and 

centrifuging of sur f ic ia l  water. 
@ visual description both aerial and diver.  
e transmissometer measurements 

( r e fe r  t o  Figures 4.1 and 4 . 2 ) .  ' 

Recommendat i ons 

1. Study has shown tha t  there i s  a need for  s i t e  spec i f i c  monitoring. 

Each dredging project and disposal technique should be monitored 
because certain f ac to r s  ( i  . e. preval ent wi nd di  r e c t  i on ,  dredging 

1 ocation embayment vs. open 1 ake, navigational a c t i v i t i e s  e tc .  ) ..d 

influencing each s i t e  may vary. 

2 .  When the chemical and physical character is t ics  of the  'newly' exposed 

sediment i s  unknown, coring for  sediment should be employed. The 

'newly' exposed sediment may be contaminated and perhaps may be a 
I potenti a1 environmental probl em. 

4. S i l t  curtains or a s imi lar  contaminant. device may be required a t  a 

dredge s i t e  t o  control movement of suspended materi a1 . Plumes were 
observed a t  the dredging s i t e .  d J 

b i  oaccumul a t i  on of contaminants in sediments. 

The methodology and re su l t s  from the monitoring study a r e  provided in a 1989 
OMOE report  (Lomas and Persaud, 1989, unpubl ished) . 
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4.3 Dredged Materi a1 C! assi  f i c a t i  on Process For Di sposal 

4.3.1 Application 

This c lassif icat ion process d i f f e ren t i a t e s  dredged material on the basis of 

chemical and physi cal characteri  s t i  cs .  The dredged materi a1 management 

options i ncl ude: open water di sposal , disposal on 1 and and confined disposal . 

The cl assif icat ion process appl i e s  t o  dredged materi a1 originating from 

.commercial, industrial or  public sector  undertakings with the exception of 

agricul tural  drainage a c t i v i t i e s  managed by Ontario municipal i t i e s  under the 

Drainage Act, and resource recovery ac t iv i t i e s  under the Beach Protection Act 

administered by the Ontario Ministry of Natural Resources. The disposal of 

dredged materi a1 from agricul tural  drainage a c t i v i t i e s  i s governed by 

guide1 ines establ ished by the  Ontario Ministry of Agriculture and Food. 

Depending on the magnitude and location of small dredging projects of a 

non-commercial , non-industrial o r  non-pub1 i c  sector nature (e.g., cottage 

owners), they may be exempt from t h i s  c lassif icat ion process. Such exemptions 

would be made a t  the discret ion of the  appropriate OMOE s t a f f .  Dredged 

materi a1 from these exempted undertakings shoul d be hand1 ed i n the fol 1 owi ng 

manner : 

@ disposed of on-land, on-si te ,  above the high water mark, 

and 
o stabi l ized as soon as  pbssible t o  prevent i t s  re-entry into the 

waterbody. 

4.3.2 Classification Options 

The dredged materi a1 , depending upon i t s  chemical and physical character is t ics  

re1 at ive t o  the parameters presented in Appendix A ,  will  be c lass i f ied  in one 

of the fol 1 owing categories : 



A. su i tab le  for  open water disposal ; 
B. sui tab1 e for agricul tural/residential/parkl and ("Urban 

Residential F i l l  ")  

C.  su i tab le  fo r  commercial/industrial ("Urban Industrial  Fi l l  ") 

D. contaminated material requiring disposal a t  a ce r t i f i ed  confined 

disposal faci lSty (dewatering permitted); 
E. severe1 y contaminated materi a1 requiring speci a1 i zed disposal a t  

a ce r t i f i ed  confined disposal f a c i l i t y  (with no dewatering) 
( "Control 1 ed Fi 11 " or "Hazardous Waste") 

NOTE: Disposal a l ternat ives B through E are determined on the basis of the 
procedure described in the Ministry's "Proposed Policy on Management of Excess 
Soil ,  Rock and Like Materials". These options are  discussed in de ta i l  in tha t  

document and are n o t  considered fur ther  here. 

Selection of the disposal a l ternat ive is  made on a case-by-case basis. The 

cl assi f i  cation procedure i s  br ief ly described i.n the f o l l  owing section. 

4 .3 .3  C l  assi f i cati on Process 

In t h i s  section, the disposal a l ternat ives are  djscussed in the  following 
t e m s  : 

o eval uat i on process, 

guidelines f o r  the various options, and 
@ required analyses f o r  the  options. 

7 * . . : , .--,< . . . .- 
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i s  ~mp5rcirt far eactr o f  these opt-ions. 
Compliance with these requ'irements does not exempt a dredging proponent or h i s  
agent from other provincial or federal legis lat ion.  . -3 

Analysis and evaluations, i n  addition t o  those out1 ined helow, may be 
requested a t  the discretion of OMOE s t a f f ,  a f t e r  in i t i a l .  discussions with the  

proponent. These additional requirements may ref1 ec t  the r e su l t s  of ongoing C 
investigations in an area (e.g., the  S t .  Clair  River), where constituents not 
l i s t e d  in Tables A . l ,  A.2 ,  or A.3 of ~ppendix  A have been ident if ied in 
concentrations deemed hazardous o r  potenti a1 1 y hazardous. The. evaluation 
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process may require the use of bioassessment procedures. Information in t h i s  

regard can be obtained by contacting OMOE. 

Separation of dredged materi a1 s ident i f ied as "contaminated" from 

"uncontaminated" areas will be accepted i f  the proponent can demonstrate t o  
the sat isfact ion of OMOE tha t :  

e there are d i s t i n c t  areas or layers  of sediments of different  

qual i t y  , and 
@ the necessary equipment and expertise are avail able to  undertake 

the dredging operations. 

4 .3 .3 .1  Open Water Disposal (incl udi ng beach nourishment) 

The chemical qual i t y  of the dredged material i s  compared t o  the Provincial 

Sediment ~ u a i i t y  Guidel ines (Appendix A). The Sediment Qual i t y  Guidel ines 

also require determination of the chemical qual i ty  of the sediments in the 

proposed disposal area. Evaluation of the s u i t a b i l i t y  of disposal of dredged 

material depends on both the chemical qual i ty  of the dredged material and the 

existing' chemical quality of the sediments a t  the disposal s i t e .  The 

evaluation procedure i s  described in de ta i l  in Appendix A. Selection of a 

disposal s i t e  i s  also governed by other considerations which are  detailed in 

Chapter 5.0. 

For dredged material with contaminants other than those in Tables A . l ,  A . 2  or 
A.3 in Appendix A ,  the  required method of disposal shall  be determined by 

OMOE. 

4.3 .3 .2  Confined Disposal 

If  the quality of the dredged materi,al exceeds the relevant guideline levels 

of the Provincial Sediment Qual i t y  ~ u i d e l  ines as described 'in Appendix A ,  then 

the material i s  not sui table  f o r  open water disposal. Where dredged material 

i s  not suitable for  open water disposal,  the material i s  t o  be disposed of in 
a Confined Disposal Faci l i ty  under the  terns  and conditions as described in 



Section 6 of t h i s  report ,  or in a su i tab le  upland disposal s i t e  under the 
r 

-ms and conditions described in the Ministry's "Policy f o r  ~anagement of 
Excess Soi 1 ,  Rock, and Like Materi a1 s" . 

5.0 UNCONFINED OPEN WATER DISPOSAL 
5.1 Introduction 

Environmental, engineering and economic factors  must be considered in the 
selection of an open water disposal s i t e .  To properly evaluate a l l  potential 

s i t e s ,  an impact matrix should be constructed which l i s t s  a l l  of the c r i t e r i a  
given in the  following discussions. Where possible, a1 1 relevant data should 

be col 1 ected and coll ated, i denti fyi  ng areas where additional data coll ect  i on 

may be necessary. Once s i t e s  have been evaluated on the  basis of 

w 
environmental impacts, the engineering and economics of haul age should be 
considered. The final " shor t - l i s t "  of s i t e s  should be discussed with s t a f f  

from the OMOE Regional Office before data  collection begins. 

5.2 S i t e  Selection C r i t e r i a  

In'e s i t e  selection c r i t e r i a  were developed by the Dredging Sub-committee of 
the International Joint Commission and are  adapted w i t h  minor changes from 
t h e i r  1983 report  (IJC, 1983). 

Open water disposal s i t e s  should be located so as t o  avoid adverse impacts on: 

8 commerce and t ransportat ion,  including commercial shipping, 
commerci a1 f ishing,  pi pel ine and cab1 e crossings and mineral and 
aggregate extraction; 

e water intakes and out fa l l  s; 
8 recreational uses and aes the t ic  values of the  area; 

bottom topography so as not to  adversely impact water 
circulation, current pat terns ,  water 1 eve1 f l  uctuat ions, 
temperature regime, erosion and accretion pat terns ,  and wave 
cl imate; 

0 s i t e s  of natural , cul tural  , archaeological , histor ical  and 



research significance; 

0 sanctuaries and refuges, breeding, spawning, nursery and feeding 

habi tats ,  and passage areas f o r  f i sh ;  and 
@ species of special i n t e r e s t  such as threatened and endangered 

species. 

In addition, open water disposal s i t e s  should: 

be compatible with the physical and chemical charac ter i s t ics  of 

the dredged materi a1 t o  the  maximum extent p rac t i  cabl e ;  

@ u t i l  i ze  the smallest pract icable  disposal area; 

locate  where current and past dredged material disposal has 

occurred, i f  these s i t e s  meet the other guidelines;  a d  
@ be selected to  minimize the  dispersal ,  erosion and slumping of 

the material so tha t  only the  smallest practicable part  of the 

waterbody will be affected. 

In applying the above-menti oned guide1 i  nes, the following considerations need 

to  be addressed. 

5.2.1 Impact on Various Commerci a1 ~ c t i  vi t i  es  

The s i t e s  and the t r a n s i t  routes from the  project area should be selected so 

as t o  minimize interference with navigation, commercial f i sh ing ,  submerged 

pipelines or cabl e s ,  and sand, gravel o r  mineral extractions. 

Information. regarding the navigation channels in the Great Lakes i s  available 

from the Canadian Hydrographic Service and the U.S. National Oceanic and 

Atmospheric Administration (NOAA). Except for  long, buoyed navigation 

channel s extending several ki 1 ometres from shore, open 1 ake sdi sposal s i t e s  

have typical ly  been located 1 t o  3 km away from navigation channels. I t  i s  

be1 ieved that  t h i s  distance i s  su f f i c i en t  t o  prevent potential adverse impacts 

t o  the navigation channels. A t  locations where open lake disposal s i t e s  may 
be near commercial navigation sa i l  ing courses, minimum depths a t  Low Water 

Datum should be maintained, where feas ib le ,  in order t o  avoid grounding of 

vessels.. 



The minimum depth needed a t  any specific area should be a t  l e a s t  equal t o  the 
ea t e s t  project depth which i s  charted a t  nearby navigation channels and 

harbours. The 1 ocations of other ins ta l la t ions  in the lake bottom, such as 

cab1 es ,  pi pel i  nes, we1 1 -heads and conmerci a1 f ishing net stakes, a re  
ident i f ied on the nautical charts. In those cases where i t  may not be 

possible t o  maintain a minimum depth, open lake disposal areas should be 
registered with the Canadian Coast Guard, so that notice t o  mariners can be 

made. Published information i s  not generally available regarding the  
locations o f  sand, gravel or mineral resources and extraction a c t i v i t i e s  in 

many areas of the Great Lakes. The current national and local permitting 

processes for  disposal a c t i v i t i e s  consider potenti a1 confl ic ts  between open 

1 ake dredged materi a1 disposal and sand, gravel or mineral extract ion.  

5.2.2 Water Intakes and Outfall s 

Use of the open water disposal s i t e  should not in t e r f e re  with municipal, 
industrial  or other types of water intakes and out fa l l  s .  

:position of dredged material close t o  a water intake may increase the  
suspended sol ids '  1 oad t o  a water treatment f a c i l i t y  resulting in additional 
f i l t r a t i o n  requirements and costs. In some cases, material deposited in the 
v ic in i ty  0 f . a  water intake may not have an immediate e f fec t ,  s ince most 
disposals occur during calm periods. Such materi a1 , however, can be 
resusp,ended during storms and affect  the qual i ty  of water entering the  intake. 
Mounds of materi a1 adjacent  t o  an intake may a1 so a f f e c t  the proper - ,.-- l ' n  t . -s_ r*; , :.;+?A &-+- '-.k .. St'cp '-c ivr-r -,-11..-,~ .#La-:  .- *-,-;i 
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por t ;  SucG mound5 of &&rfa~s  cari aTso a t t r a c t  c e r t a i n  species of fish w h i  c t  
could be drawn into an intake. 

Disposal of dredged materf a1 close t o  an ef f luent  o u t f a l l  may reduce the 
design di spersi on characteri  s t i c s .  of the out fa l l  . Thermal, sewage and 
stormwater eff luents  requi re  adequate mixing and t ransport  v ia  currents  t o  
prevent 1 ocal water qua1 i t y  degradation. Mounds of dredged materi a1 .could 
impede water movement in the v ic in i ty  of ou t fa l l s .  Deposition of material 
resul t ing in blockage of a diffuser  port on multiport out fa l l s  may r e s u l t  in 



hydraulic overloading i n  t h e  o u t f a l l .  This would r e s u l t  in the  d i f f u s e r  caps 

being l i f t e d  off  causing pressure  drops a t  the  remaining por ts .  Disposal in 

t he  v i c in i t y  of an o u t f a l l  must be well outs ide  of a s a f e  zone designated by 
appropriate regulatory agencies and the  agency and operator  responsible f o r  
t he  o u t f a l l .  

5.2.3 Recreational Uses and Aesthetic Values of t h e  Area 

An open water disposal s i t e  should be removed from a r ea s  of recognized 

recreat ional  val ue such a s  beaches and w i  1  dl i  f e  areas .  Di sposal procedures 

should be designed so a s  t o  prevent or minimize any po ten t ia l  damage t o  t he  
ae s the t i c a l l y  pleasing f e a t u r e s  of the  open water s i t e ,  e spec ia l ly  in regards 
t o  water qual i ty .  In some ins tances ,  clean dredged material  may be considered 

su i t ab l e  f o r  beach nourishment. Disposal operations should be timed so as not 

t o  i n t e r f e r e  with t h e  peak recreat ional  period. 

5.2.4 Bottom Topography 

Bottom topography in f luences  the current  pa t t e rns  and water c i rcu la t ion  and, 
therefore ,  plays a c r i t i c a l  r o l e  i n  the  ecology of l akes .  Current pa t t e rns  
and water c i rcu la t ion  ( i  .e,, physical movement of water  in t he  aquatic system) 
a c t  t o  t ranspor t  sediment and d i l u t e  dissolved and suspended chemical 
cons t i tuen t s .  They a l s o  t r an spo r t  food and n u t r i e n t s . f o r  aquatic organisms, 
provide di rect ional  o r i e n t a t i o n  t o  migrati ng species  and moderate extremes in 
temperature var ia t ions .  Normal water f luc tua t ions  i n  a body of water a f f e c t  
water depth, water qua1 i t y  and a r e  c r i t i c a l  during spawning and feeding 
season. . Prevalent acc re t ion  and erosion pa t t e rns  . in an a r ea  determine t h e  
bottom movement of ma t e r i a l .  Similarly,  a l t e r a t i o n s  i n  the  wave cl imate can 
severely a f fec t  o r  des t roy  popul a t ions  of aquat ic  animal s and vegetat ion,  
modify habi ta ts ,  reduce food suppl ies  and change eros ion pat terns .  

The dredged material should be deposited in a l aye r  o f  su i t ab l e  thickness a t  
t he  disposal s i t e  t o  maintain natural  bottom contours and elevation.  In 
1 ocat i  ons where moundi ng is an acceptable and ecol ogi cal  l y  des i rab le  



al ternat ive,  the shape and orientat ion of the mounds should be such tha t  they 

11 have a minimal impact.on the prevailing current pattern and water 
c irculat ion.  The height and shape of mounds should be such as n g t  t o  change 
exis t ing depths and avai 1 abl e fetches t o  adversely a1 t e r .  the wave cl imate of 
the area. The disposal of the  dredged material should n o t  r e su l t  in enclosed 
areas of stagnant water,. especi a1 1 y during 1 ow water cycles.. 

5.2.5 S i tes  of Historical Si gni f i  cance 

Open lake dredged material disposal s i t e s  should be located away from areas of 
h is tor ica l  significance. Areas which are designated f o r  t h e i r  natural ,  

cul tural  , archaeological , h i  stori'cal or  sc i en t i f i c  significance should be 
preserved in t h e i r  exis t ing s t a t e  and managed so as t o  ensure continued 
access. 

Natural areas include important examples of natural his tory i n  the form of 
pl ant and animal communities, 1 andforms and geological features.  Natural 

areas are t r a c t s  of water so l i t t l e  modified by man's a c t i v i t y  or  su f f i c i en t ly  

:covered tha t  they contain native plant and animal communities believed t o  be 
representative of the pre-settlement landscape. 

Historic and cu1 tura l  resources include s i t e s ,  areas, s t ruc tures  and objects 
of significance i n  history,  archi tecture,  archaeology o r  cul ture ,  e.g., sunken 

ships a t  the bottom of the   rea at Lakes. S i t e s ,  such as Fathom Five Underwater 

................ Bay a r e  val uahje. .. hecause ...: in  their  natural and 
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5.2.6 Sanctuaries and Refuges, Breeding, Spawning, Nursery h 
. and Feedi nq 'Habi tats, and -passage Areas of Biota - - 

The disposal o f  dredged material should not damage or destroy wet1 ands, 
sanctuaries,  refuges or  other  areas designated .and managed f o r  the  
preservation o f  f i  sh and wi 1 dl i fe.. h p r o p e r  di sposal can reduce sui tab1 e a 



habitats  for  many species of f i s h ,  wild1 i f e  and other biota,  and in ter fere  

with spawning, migration or  other l i f e  stage a c t i v i t i e s .  Habitats can also be 

damaged by changes in water levels  or circulation and by smothering. 

Appropriate surveys of the area should be conducted pr ior  t o  dredged material 

disposal in such areas. 

Applicable l i s t ings  of species whose continued existence i s  considered t o  be 

threatened ( i  .e . ,  those species designated as "rare  and protected", 

"endangered", e tc . )  m u s t  be considered when selecting a disposal s i t e .  The 

disposal s i t e  must not adversely impact or in ter fere  with the continued 

survival,  reproduction or  movement of such species or with management e f fo r t s  

t o  protect and rehabi l i ta te  such species. In addition, the disposal s i t e  must 

n o t  adversely impact on or  in te r fere  with management plans or e f f o r t s  for  

other species of special i n t e re s t ,  such as those designated fo r  intensive 

management or for introduction into the Great Lakes. Included in these 

considerations i s  protection of the forage base upon which these species are 

dependent. 

5.2.7 Sediment Compati b i  1 i t y  with Substrate a t  Disposal S i t e  

Compati bil i t y  of the dredged material with the substrate  a t  the disposal s i t e  

i s  desirable in order t o  maintain the physical, chemical and biological s t a t e  

of the s i t e .  Some allowance fo r  temporary changes in the substrate  

immediately following disposal can 'be made, but the major objective should be 

e i the r  an improvement or  a quick return t o ' t h e  natural substrate  type a t  the 

disposal s i t e .  The pr inciple  of "sediment matching" has been incorporated into 

the  chemi cal eval uat i  on' procedure dcscri bed in ~ppendi  x A.  

"Sediment matching" has been used t o  minimize the impact of dredged material 

disposal on biota. This involves finding an area having substrate  similar t o  

tha t  a t  the s i t e  to  be dredged and disposing of the dredged material a t  tha t  

1 ocation. Sediment matching accompl i  shes two things: 

1. i t  reduces the time required for  're-col onization by. biota because 

organisms from nearby areas should be adapted t o  conditions found in 



the dredged materi a1 ; and 

2 .  i t  minimizes the time required for  the establishment of a ' s table '  

biological community. The more s imilar  the dredged materi a1 i s  t o  

the surrounding area,  the l e s s  time will be required to  reach 
equilibrium with respect t o  both chemical and physical 
character is t ics .  

For  the above two reasons, sediment matching should be employed where 

possible. However, there a re  circumstances tha t  preclude the use of sediment 

matching. These include ava i l ab i l i t y  of disposal s i t e  substrate  simil a r  t o  
the substrate t o  be dredged, economics and the need or  des i re  on part of 
resource managers to  create  a new habitat  type in an area. 

If  sediment matching i s  not prac t ica l ,  then consideration must be given t o  the 
type of sediment t o  be dredged and i ts compatibil i t y  with substrate  a t  the 
disposal s i t e .  From a biological (habi tat)  perspective, sediment can be 

~nvenient ly divided into three  types: coarse - gravel,  cobbles, boulders 

( w i t h  some f ines) ;  medium - sand with some f ines ;  f i n e  - s i l t  and clay. Each 

of these has character is t ic  properties tha t  make i t  valuable t o  d i f fe rent  
components of the biological community. 

Coarse-grained sediments provide valuable habitat  f o r  many species of 
invertebrates,  including those t h a t  are considered t o  be valuable as f i sh  
food, and generally provide good habi tat  for  f i s h  spawning, rearing and 
feeding. 

Medium-grained sediments provide poor substrate f o r  invertebrates,  except for  
the few species that  are capable of 1 iving in and on t h i s  unstable, 
nutrient-poor medium. Sand should not be deposited on another substrate type 
unless absolutely necessary. In cases where sand i s  deposited in deep water 
over f ine  sediment, there may be a long period of time over which the 
substrate  will be altered unless the sand passes completely through the so f t e r  
materi a1 . 



Fine-grained sediments provide good substrate  for  benthic invertebrates,  b u t  

are generally poor fo r  f i sh  spawning. If  macrophyte growth occurs, then 

excellent habitat  f o r  spawning, rearing and foraging i s  provided for some 
species. Fine sediments, however, a re  usually nutr ient-r ich and can cause or 
aggravate enrichment problems. 

5.2.8 Minimizing the  Size o f  Disposal Area 

Use of a s i t e  for  dredged material disposal w'i11 have some impacts. In order 

t o  minimize the area affected, the s i z e  of the disposal area used should be 

kept t o  a minimum. Designation of the s i t e  must take in to  account t h a t  the 

area on the bo t tom will be a much 1 arger impact 'zone than on the water 

surface. The disposal area must be easy t o  locate by the ship or barge 

operator, so the material 'can be placed inside the designated boundaries of 
the s i t e ,  To f a c i l i t a t e  this, the disposal area should.be c lear ly  marked. 
Accurate s i t e  location i s  par t icu lar ly  important i f  the deposited.materia1 i s  

t o  be "capped" with other materials ( t o  bet ter  match subs t ra te ,  enhance 
habitat  or  help seal off pol lutants) .  The capping material must be accurately 
placed over the previously deposited material. 

5.2.9 Use o f  Current and Past Disposal S i tes  

Current and past open water disposal s i t e s  may have been chosen a f t e r  
consideration of factors  such as distance from dredging s i t e ,  proximity t o .  
navigation channels, e tc .  and may already be in compliance with these 
guidelines. The use of existing s i t e s  i s  preferred fo r  local iz ing impacts of 
disposal. If  there are some unavoidable adverse impacts from disposal, i t  
would be preferable t o  continue t o  use existing s i t e s  where degradation has 

already occurred rather  than affect ing other areas. Since these s i t e s  have 
been used in the past, surveys can be done t o  determine actual impacts from 
t h e i r  use by comparison with surrounding lake bottom outside the disposal 
area. 



2.10 Minimizing Dispersal , Erosion and Slumping of 
Dredged Material a t  the Disposal S i t e  

Retention of dredged materials a t  disposal s i t e s  can be fostered by proper 
s i t e  select ion,  disposal methods and dredged material s t ab i l  i za t ion .  Disposal 

s i t e s  should, therefore,  have the fo l l  owing character is t ics :  

@ par t i c l e  s izes  as f ine  as o r  f ine r  than the dredged materials; 
e bottom slopes should not be steep; 
o s i t e s  should n o t  be adjacent t o  channels; and 
o s i t e s  should have a low hydraulic energy (both bottom currents a 

and storm erosion). 

I t  i s  recommended t o  use disposal s i t e s  which have shown minimum dispersal ,  
s l  umpi ng o r  erosi  on of dredged materi a1 s i n .  the past. 

\ sposal methods which would aid in dredged materi a 1  re ten t i  on are: 

e accurate placement of dredged materials; and 
@ timing of disposal so t h a t  water levels and currents  would 

permit maximum se t t l i ng  and compaction. b 
. . 
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@ establishing aquatic or semi-aquatic vegetation as soon as 
possible where t h i s  i s  feas ib le .  

. . 

5.3 S i t e  Surveys 

components which are undertaken in s i t e  surveys should a s s i s t  in the  choice of . 

the actual s i t e  and augment long-term monitoring by providing "pre-activity" 



data. S i t e  specif ic  factors  t o  be measured include: 

Bottom Erodabi,l i  t y  

* se l ec t  an area of low hydraulic energy with s imilar  p a r t i c l e  
s i ze  as the dredged sediments; 

* obtain information on bottom currents;  
measure the pa r t i c l e  s i ze  of the s i t e  sediments t o  obtain an 

estimate of bottom currents i n  the area; and 
e use wave and storm hindcasting models t o  predict the e f fec t  of 

major storms on the hydraulic energy of the site. '  

Bi 01 ogi cal Community 

* determine the speciation and biomass of the benthic community; ' 

@ determine the commercial and spor t . f i sh ing  in the  area; and 
o determine sui table  biota (benthic organisms) which could be used 

in subsequent monitoring of bioaccumulation of contaminants. 

Because of the cost of such data col lect ion,  i t  i s  advisable t o  make use of 

a1 1 avail able h is tor ica l  data supplemented by e i the r  diver o r  remote- operated 
vehicle observations. Once a s i t e  i s  chosen, more detailed information can be 
coll ected. In addition, the suspended sol ids  (throughout water col umn) in the 
area should be characterized f o r  quantity and contaminant concentrations. 
This data will provide a "pre-use" data  base.. Monitoring over a period of 

tins& &' prbue ta kS7ai- for r&m%Z f f ~ " a m ; a m ;  ik.cuncentrations of 
; -.L. -2 - - . " .. . -  . . - . ,  ;.. -. - - , 

cbntanrinants* ~ a t a  c~TTect$on d t e s  should: b e  chosen on th& b a s i s  of  
operational monitoring requirements. 

6.0 CONFINED DISPOSAL FACILITIES 

6.1 Purpose 

Confined disposal f a c i l i t i e s  (CDFs) a re  appropriate when i t  i s  deemed. 



necess.ary t o  i sol a t e  contaminated dredged materi a1 s from the environment . To 

l f i l  i t s  role,  a CDF must  be designed and managed t o  retain the contaminated 

dredged materials without impairing the quality of the adjacent waters, and 
4 

without creating subsequent contaminant pathways (e.g.,, dust, vegetative 

uptake, erosion). Because a CDF i s  a long-term s t ruc ture  i t  should be s i ted  

with a view t o  compati bi l  i t y  with existing and proposed 1 and and water uses. 

I 
The ministry i s  currently developing guide1 ines fo r  1 akefi 11 ing operations. 

Under Water Containment 

Traditionally, contaminated dredged materials have been placed in shoreline or 
upland containment f a c i l i t i e s  t o  remove and i so la te  the  materials from the 

aquatic environment. However, the higher cost of on-1 and disposal , coup1 ed 

with the s ignif icant  environmental impacts, have led t o  the development of 

underwater "confinement" o r  "capping". This procedure i s  not a commonly used 

C 
technique in Ontario but has been used in other areas such as the New York 

Bight. 

)ere are three main concerns with open water disposal of contaminated 

sediments: 

0 erosion and off -si  t e  transport of the f ine-grained sediments 

with which much of the contaminants are associated; 

e interact ion of colonizing benthos or  bottom-feeding f i s h ;  and 

long-term'transfer of contaminants in to  the overlying water 

co1 umn . 

To overcome these concerns, the "borrow and f i l l ,  " and "capping" techniques 

have been developed. In the  borrow and f i l l  technique, a large p i t  i s  
excavated and the excavation material placed.to one s ide for  l a t e r  use. The 
contaminated dredged material i s  placed in the p i t  and the excavated material J 
used as cover. This of fers  the advantage of covering the s i t e  with sediment 

similar to  the adjacent area and a cost savings by not having t o  transport 

cover material t o  the  s i t e ,  In the  capping technique, the dredged material i s  

26 
# 



placed a t  the disposal s i t e  and covered with a thin layer  of uncontaminated 

material which will not be eroded from the s i t e .  In the  past, t h i s  material 

was medium-coarse sand. A drawback t o  capping i s  the need t o  dredge sediment 

from another area and t ransport  i t  t o  the disposal s i t e .  It i s  not 

recommended t o  use sand i f  the material being covered has a d i f fe rent  texture,  

i .e. ,  f i ne r  to  prevent the cap from penetrating the  l e s s  dense material. In 

these instances, f ine,  clean sediment should be used as the capping substrate.  

Careful placement has been a problem fo r  projects attempted in Atlant ic  

Canada. Typically, a cover volume of  three t o  f ive  times the volume of 

dredged sediments has been required t o  provide a cover of a t  l e a s t  one metre 

(Bokuniewicz, 1981a, b; 1982). 

Care has t o  be taken t h a t  the  cover material does not displace nor inter-mix 

with the. dredged sediments, and tha t  the cap adequately cavers a l l  of the. 

dredged materi a1 s .  

6.3 Design and Operation Considerations of Shoreline and Upland 
CDFs 

1 

Several factors must be taken into consideration in the  design and operation 

of shore1 ine and up1 and f a c i l  i t i e s .  These include: 

@ Si te  Designation: 

- land ownership 

- municipal pl anning/zoning r e s t r i c t ions  
Oli, ' f  .,,. - . ,. ' . - pu&Ttkp . . . . -  ,. - . - 

- acfjacent  and uses and rest& ctionr 
- water l o t s  and riparian r ights  

- s i t e  accessi bi 1 i t y  
- interference. with 1 ongshore t ransport  o r  suscepti bi 1 i t y  t o  

erosion 

- geotechnical properties of s i t e  so i l  
- geology and . hydrogeol ogy of s i t e  

- capacity f o r  en1 argement' 



0 Facility Design: 
- restrictions imposed by site designation review 
- physical and chemical nature of materials 
- method of material entry 
- allowance for over-dredging and volume increase due to 

entrained water . 

- effluent quality requirements 
- drainage to receiving waters 
- long-term capacity requirements 

Facility Usage: 
- restrictions determined by site designation review 
- interference with normal navigational or recreational uses of 

waterway by disposal transportation 
- maintenance of site integrity (structural) 
- control of site accessi bil i ty 
- maintenance of effluent requirements 

@ Facility De-Commissioning: 
- is01 ation of dredged materi a1 s 
- maintenance of material integrity 
- restrictions on site accessibility 
- restrictions on site usage 
- 1 ong-term monitoring requirements 

6.3.1 Site Designation 

It is preferable to designate a site on property controlled by either the 
project proponent (e.g., Pub1 ic Works Canada) or the project initiator (e.g., 
a harbour commission). However, considerati on must be to adjacent - 
property ownership and uses. This may lead to-a requirement for creation of a 
buffer zone. There may be specific municipal zoning or. planning strategies 

k 
controlling the use of the area, such as designation of the property under a 
holding zone for future recreational park or waterfront development. An t 



important res t r ic t ion  on shoreline CDFs i s  waterlot and riparian r ights .  

Si t ing of a CDF may deprive an adjacent landowner from access t o  waterborne 

transportation or the use of a waterway fo r  cooling waters or effluent pipe 

right-of-way. Consul t a t ion  with municipal planning authori t ies  and local 

property owners should be considered a t  t h i s  stage. 

S i t e  accessibi l i ty  i s  very important in s i t e  designation f o r  CDFs. The 

transportation of dredged material can present a hindrance t o  other water 

uses: navigational or recreational use of the waterway can be hindered by 

barge t r a f f i c  or the hydraulic pipeline 0n.a suction dredge; special handling 

f a c i l i t i e s  may have t o  be constructed on the shoreline t o  accommodate 

double-handling; truck t r a f f i c  t o  an upland f a c i l i t y  may be res t r ic ted  t o  

se l ec t  times, select  routes and may require speci a l  l y  equipped trucks; 

hydraul i c pi pel ines on a suction dredge may require speci a1 rights-of-way. 

Engineering considerations in s i t e  evaluation must include the geotechnical, 

geological and hydrogeological charac ter i s t ics  of the  s i t e .  Consideration 

must be given t o  the a b i l i t y  of the s i t e  t o  support the weight of the berms 

and the dredged materi a1 s without s l  umpi ng or  ground-faul t i  ng. Removal of 

s o f t  underlying layers t o  s t a b i l i z e  berm foundations or  the  ins ta l la t ion  of 

speci a1 geotexti 1 es may be requi red. Geol ogi cal fac tors  i ncl ude depth of 
overburden, nature of overburden and underlying rock type and structure.  

Because many areas depend on groundwater f o r  potable water supply, the 

hydrogeol ogical charac ter i s t ics  of the s i t e  have t o  be reviewed and may lead 

t o  a requirement for  a special l iner .  A special requirement of shoreline 
fzct75Q? rles@~mon is-$ FW mkf41e . - 
. - . - 

- 2 ,  - suscepti .hi~l l~~ to ero*i;m orr iv;6-tbppin&. ~ v d u a t f d n  qf erosidn and- the use 
of protective armour stone may be required. The overall cost estimates for  
the faci 1 i t y  should a1 so include avai 1 abil i t y  and transportation costs of 

materi a1 for  berm construction. 

Proper review of s i t e  designation factors  can be very complicated and 

time-consuming. I t  may be advisable t o  construct a matrix chart in order to  
ensure tha t  a l l  factors  a re  adequately considered and. the cost components of 

each fac tor  summarized. This way a meaningful comparison of factors and ' .  



associated costs for  each s i t e  may be. made. 

The design may have t o  be ta i lored  t o  specif ic  r e s t r i c t ions  developed under 

the s i t e  designation stage; however, the main c r i t e r i a  will  be the physical 

and ,chemical nature of the  material t o  be confined, The design factor  will 

incl ude any regul atory r e s t r i c t ions  on permitting dewatering and the qua1 i t y  

of the dewatered effluent.  The nature of the material may be such tha t  

special l i ne r s ,  increased control of the permeability of the berms, addition 

of s e t t l i n g  agents and special eff luent  control mechanisms may be required. 

I f  dewatering i s  permitted, then the CDF should be designed t o  minimize the 

loss  of fine-grained par t icu la te  matter with which contaminants are  most 

l i ke ly  associated. The objective i s  t o  reduce the horizontal velocity of a 

sediment parti  cl e re1 a t ive  t o  i t s  ver t ical  sedimentation velocity. 
. 

,Sedimentation of the f i  ne-grai ned part iculate  matter can be accompl i shed by: 

increasing the  distance between the i n l e t  and the eff luent  

out le t ;  
@ decreasing the  horizontal velocity of the  water between the 

in1 e t  . and the out1 e t  ( i  . e., maximize t ravel  time between in1 e t  

and out le t )  ; and 

adding chemical(s) t o  increase the sedimentation rate .  

Specific information of designs t o  promote s e t t l  ing can be found in Palermo 

et a7. (1978); information on the addition of agents t o  promote flocculation 

and sedimentation can be found in Wang and Chen (1977) and Schroeder (1983). 

The design must also consider the method by which the  material i s  dredged and 

transported to  the s i t e .  Hydraulic dredging typical ly  yields  a s lurry of 3 t o  

20% sol ids content. The ext ra  water must e i ther  be allowed t o  be drained off 
o r  the  f a c i l i t y  increased in s ize .  The physical nature of the material will 

a l so  be a1 tered during the hydraulic dredging. This could lead t o  a 
qubsequent problem of a very slow r a t e  of s e t t l i n g  of the  dredged material in - 



the containment facility. 

The method of placing of material into the CDF can be critical in maintaining 

a reasonable rate of sedimentation inside the facility. The hydraulic 

pipe1 ine should have a deflector plate on the end to reduce the input velocity 
and to prevent erosion of the inner walls of the berms. Log booms may also be 

required near the entry point to further reduce horizontal velocity and to 
retain any surface froth and scum. 

Facility capacity should take into consideration: 

o potential over-dredging; 
e extra volume requirements created by water entrained by the 

hydraulic dredging process; 
efTl uent specifications; and 
long-term requirements for dredging at the project site. 

The stated purpose of placing the dredged material in the CDF was to prevent 
dispersal of contaminated sediment subsequent to the dredging operation. 
Because contaminants are preferentially associated with fine-grained 
sediments, most effluent controls will be based on a control of the suspended 
sediments content of the effluent. Design of the effluent control mechanisms 
to maximize the retention of suspended sol ids and to minimize the effort to 
accomplish this task is one of the most important components of the facility 

destgm c a ~ t m X s : ~ c a b l . y  cmsist of; &IS wbicfk- a re  sectfans of ,. -,8 J" .. - . .- - ...- * - ,. . '.." " ..""' fJ" . . . . I 

the bem at Tower ~Tevatiarr &I& arr covkred . . ufth 6 . -  coiise .. grai&~ (it0 prevent 
erosion3 . . More el aborate control s can consist of speci a1 geotexti l es or 
semi-permeable berms, flow control valves or a series of overfiow pipes. 
Guidelines regulating the quality of the effluent may be a combination of 
prdvince-wide regul ati ons aid the qua1 i ty of the recei vi ng wat'ers. 

- 
Drainage of the dewatering effluent from a shore1 ine CDF is . re1 . atively simple, 
taking into account potential for erosio'n of undermining of the effluent 
structure. Drainage from an upland site must take into consideration the 



stream flow character is t ics  of the receiving stream's0 as t o  minimize the 
T 

p i c a 1  impact on that  receiving waterbody. 

6.3.3 Facility Usage 

Restrictions on the operation of the f a c i l i t y  can be created by other users of 

the waterway affecting both the  dredging operation and the transportation of 

dredged materials to  the CDF.  These use r s  can include b o t h  commercial and 

recreational c ra f t .  Other r e s t r i c t ions  can be caused by commerci a1 fishing I 
operations or  seasonal 1 imitations t o  protect f i sh  migrations or 1 arval 

devel opment. 

Maintenance of s i t e  in tegr i ty  should be re la t ive ly  simple i f  careful planning 

and design i s  incorporated in to  the s i t e  designation and f a c i l i t y  design 
I 

stages.  Contingency plans may have t o  be developed t o  accommodate berm 

slumping (due t o  s i t e  degradation) or f a i lu re  t o  meet dewatering eff luent  1 
requi rements. S i te  in tegr i ty  can a1 so be maintained by careful regul a t i  on of 

qther users ( i  .e. ,  other dredged material disposal operations) of the s i t e ,  as- 

 ell as regulation of pub1 i c  access t o  the s i t e  t o  reduce l i a b i l i t y  due t o  
t 

accidents and the disposal of garbage and other miscellaneous wastes. I f  the 
f a c i l i t y  will be actively used over a number of years ,  control of 

re-vegetation and use of the f a c i l i t i e s  by migratory birds and other wildl i fe  

may have t o  be inst i tuted.  
t 

6.3.4 Facility De-Comaissioning 

The f i r s t  stage in de-commissioning i s  t o  ensure the  long-term encapsulation 

of the  dredged materials. This may entai l  the covering of the s i t e  with a 

speci a1 membrane or clay 1 i  ner o r  simple i n - f i l l  ing t o  "bury" the materials. 

This over-burden will also serve t o  increase the geotechnical strength of the 
C 

s i t e ,  thereby increasing i t s  potential  subsequent use. A good example i s  the 
Pier '26 development in Hamilton. There, the dewatered sediment has been 

covered with layers of s lag waste from an adjacent steelmaking f a c i l i t y  which 

serves t o  both dispose of the s lag and t o  provide a cover ' for  the CDF. 



Long-term monitoring i s  often required as many of the potential chemical 

processes within the dredged sediments occur over long periods of time. 

Specific discussion on the chemical reactions and potential 1 eaching tha t  can 

occur can be found in Gambrel1 e t  a 7 .  (1978) and Chen e t  a 7 .  (1978). Such 

monitoring will also assess the potential  f o r  in f i l t r a t ion  from surface or 
groundwaters. Provision for monitoring wells and drainage systems may be 

requi red. 

The CDF can be designed and operated t o  f a c i l i t a t e  other uses a f t e r  

de-cornmi s s  i oni ng . Detai 1 ed di scussi on of re-use management can be found i n 
Montgomery e t  a7. (1978). These uses could include industr ia l  land, land t o  
augment port f ac i l  i t i e s  (e.g., storage of containers),  or recreational 1 ands. 

Each subsequent use must be evaluated f o r  i t s  own special requirements ranging 

from geotechnical properties of the s i t e  through to  the potential implications 

for  long-term leaching of chemical const i tuents  from the s i t e .  Vegetation of 

the de-commissioned s i t e  may be desirable  but must be control led to  inhi b i t  

the uptake of contaminants into the vegetation (Folsom e t  a7. 1981). This 

par t icular ly applies t o  agricultural  use of the s i te .  The overall 

cost/benef i t eval uation of a dredging project can incl ude subsequent use 'of a 

C D F .  

6.4 CDF Examples 

Since the early 1970's the shore1 ine or up1 and CDF option has been the most 

commonly used mode of disposal f o r  dredged materials in the Great Lakes both 

in Canada and the United States.  The primary purpose was t o  r e s t r i c t  the 

dispersion of contaminated sediments which was believed t o  be occurring from 
- open water s i t e s  and t o  remove contaminated sediments from the Great Lakes 

thereby assis t ing in the improvement of water quality. 

Detailed information on specif ic  CDFs can be obtained from PubTic Works Canada 

(Ontario Region, Toronto or Marine Directorate,  Ottawa) or U.S. Army Corps of 

Engineers Dis t r ic t  Offices (Buffalo, N . Y . ,  Detroit, Michigan or Chicago, 

I l l i n o i s ) .  In most cases, the information i s  in the form of internal 



reports/memos. More detailed information on the design and management of 

nfined disposal f a c i l i t i e s  can be found in Palermo e t  a7 .  (1978), H u n t  
e t  a7 . (1 978), Wal sh and Ma1 kasi an (1 978) and subsequent unpubl i shed reports 111 
by the U .S. Army Corps of Engineers. I 
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. Appendix A 

Eva1 uati on of Dredged Materi a1 for  Sui tab i  1 i t y  fo r  

Open Water Disposal b 
(Reprinted from Persaud e t  a7. 1992) 

Assessment of the Suitabil  i t y  of Dredged Material for  Open Water Disposal -- 

- 

Dredged materi a1 r e fe r s  t o  any material removed from the bottom of a 

watercourse as a resu l t  of capital  or maintenance dredging, remedial action or 
s p i l l  s cl ean-up. The conditions out1 ined below re1 ate  only t o  materi a1 being 

0 
considered f o r  disposal in open water and does not include materi a1 t o  be 

pl aced within Confined Disposal Facil i t i  es (CDFs) . Analyses will be performed 

fo r  a l l  parameters l i s t e d  in Tables A . l  and A.2a, unless previous data suggest 

the absence of certain parameters. Chemical analysis f o r  compounds 1 i sted in I 
Table 2b will be performed where spec i f ica l ly  requested by MOE or where there 

i s  reason t o  suspect contamination by PAH compounds. In addition, chemical rn 
analysis may be required f o r  some or  a l l  of the parameters in Table A.3 on a 

case specif ic  basis. t 
A. Disposal in Areas With Sediment Quality Equal t o  or Better Than 

the No Effect Level Guide1 ines. B 
The dredged material t o  be disposed of must not exceed the  No Effect 

Level Guidel ines . 
B 

B. Disposal i n  Areas With Sediment Quality Exceeding the No Effect 
II] 

Level Guidel ines. 

The dredged material t o  be disposed of in such areas must be below 

the Lowest Effect Level Guidelines, subject t o  the conditions described below: IC 
( i > The Miaistry recognizes tha t  in an area as geologically diverse as 

Ontario, local natural sediment levels  of the metals may vary 
P 

considerably and in cer ta in  areas,  such as wetlands, the organic 

matter content and nutr ient  leve ls  may be natural ly  high. 
B 



Table Al: Provincial Sediment Quality Guidelines for Metals and Nutrients. 
(values in ug/g (ppm) dry werght unless otherwise noted) 

Arsenic 
Cadmium 
Chrornium 
Copper 
Iron (%) 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

No Effect 
Level 

Lowest ~ f f ec t  
Level 

Severe Effect 
Level 

NUTRIENTS 

- values less than 10 have been rounded to 1 significant d&t. Values greater than 10 have been rounded to 
two s~gnificant digits except for round numbers which remain unchanged (e.g, 400). 

. "-" - denotes insuftident data/no suitable method 

TOC - Total Organic Carbon TKN - Total Kjeldahl Nitrogen TF - Total Phosphorus 

. - .,- . 
MUALS: Irr a r e a  "her& TacaT* bacicgroû nk TeveTs a re  hbave t h e  Lowest 
Effect Level, the- 1 ocal background level wi 11 form the practi cal 

lower limit for management decisions. In some waterbodies surficial  
sediments upstream of a1 1 discharges may be acceptable fo r  
calculation of background values. Where i t  cannot be shown that  such 
areas are unaffected by 1 ocal discharges, the pre-col oni a1 sediment 
horizon i s  used. Si te  specif ic  background for metals i s  calculated a s  
the mean of 5 rep1 i cate samples from surfi ci a1 sediment that has not 



& A a :  mvbncial Sed Bsarrd Pesticides, 
(values in pg/g @pm) dry weigh noted) 

Compound 

Aldrin 
BHC 
a-BHC 
B-BHC 
7-BHC 
Chlordane 
DDT(t0tal) 
o p t  ~p-DDT 
PP'"'" 
PP-DDE 
Dieldrin 
Endrin 
HCB 
Heptachlor 
H epoxide 
Mirex 
PCB(tota1) 
P a 3  
PCB l248' 
PCB 1016' 
PCB mo' 

No EBect Level Lowest EBect . Severe Effect Level 
Level (pglg organic carbon) * 

Lowat Effect Levels and Severe EBect Levels are based on the 5th and 95th percentiks respectively of th 
Screening Level Concentration (SLC) (see Section 42.4) except where noted otherwise. . . 

( ) Denotes tentative guidelines 

- Values less than 10 have been rounded to 1 s~gdicant dig~L Values greater than 10 have been rounded to 
2 sigmficant digits except for round numbers which remain unchanged 

' - 10% SLC. 7 .  

. a?: -. cA3 i ., - . -. :,: ,-. ,-..* + \. . 
' - 90% SLC . . 

- Analyses for P& ~ r o c h l o n '  not mkdatory unlc& &pecifically requested by MOE. .- 
- Insuffiaent data to calculate guideline. 

* Numbers in this column are to be converted to bulk sediment values by multiplying by the a d  TOC 
concentration of the sediments (to a.maximurn of lo%), e.g. analysis of a sediment sample gave a PCB value 
of 30 ppm and a TOC of 5%. The value for PCB in the Severe Ef£eds column is h t  converted to a bulk 
sediment value for a sediment with 5% TOC by multiplying 530 x 0.05 = 265 ppm as the Severe Effect 
Level guidelines for that sediment The measured value of 30 ppm is then compared with this bulk sediment 
value and is found to excced.the guideline. 

C 



Table 2b: Provincial Sediment Q d r t y  Guidelines fw Patycydic Ammatic Hyd- . 
(values in pg/g (ppm) dry welght unless otherwise noted) 

Compound 

Anthracene 

Be4aIanthracene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

Benzo[g,h,i]perylene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,7&3-cdlpyrene 

' Phenanthrene 

Pyrene 

No Effect Level Lowest Effect Severe Effect Level 
Level (pg/g organic carbon)' 

PAH (total) - 4 10,000 

(Guidelines could not be calculated for Acenaphthene, Acenaphthylene, Benzo[b]fluorene and Naphthalene 
due to insufficient data These will be calculated when sufficient data is available.) 

' 

Lowest Effect Levels and Severe Effect Levels are based on the 5th and 95th percentiles respectively of the 
Screening Level Concentration (SLC) (see Section 424) except where noted otherwise. 

- Insufficient data to calculate guideline. 

* Numbers in this coiumn are to be converted to bulk sediment values by mukiplying by the actual TOC 
-aE =X:w &a m==B(a)P -. 
valat,aE%& ~(a)~intfuzSeven=-columniscfirstaurvcrttctto a 
bulk sedhmtvatne flora. sediment wit& 5% TOC by rndtipI'$ng 1443 x 0.05 = 72 ppnn & the S&xc Effect 
Level guideline for that sediment. The measured value of 30 ppm is then compared with this bulk sediment 
value and is found to not exceed the guideline. 

PAH (total) is the sum of 16 PAH compounds: Acenaphthene, Acenaphthylene, ~nthracen-e,' 
Benzo[qfluoranthene, Benzo[b]£luorene, Benzo[a]anthracene, Benzo[a]pyrene:, Benzo[g,h,i]perylene, 
Chrysene, Dibenzo[a,h]anthracene, Fluoranthene, Fluorene, Indeno[l,2,3-cdlpyrene, Naphthalene, 
Phenanthrene and Pyrene. 



Table A3: Additional Parameters. 
Parameters carried over from the Open Water Disposal Guidelines (1976). 

Parameter . Guideline 

Oil and Grease 0.15% 
Cyanide 0.1 ppm 
Ammonia 100 ppm 
Cobalt SO PPm 
Silver 05  PPm 

been directly affected by man's activities or from the 'pre-colonial' sediment 
horizon. The calculations are described in Section 4 of the Ministry's 
"Guidelines for the Protection and Management of Aquatic Sediment Quality in 
Ontari o" and are reproduced be1 ow: 

The mean of 5 surficial sediment samples (top 5 cm) taken from an 
area contiguous to the area under investigation, but unaffected by 
any current or historical point source inputs. 

Table k 4 :  Background Levels for the Metals 

Metal - Backmound (uglz)  

Arsenic 
Cadmium . 
Chromium 
Copper 
Iron (%) 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

Values are based on analyses of Great Lakes pre-colonial sediment .horizon. 



Table A 5  Background Sediment Concentrations* of Organic Compounds. 

Compound 

Aldrin 0.001 
a-BHC 0.001 
8-BHC 0.001 
7-BHC 0.001 
Chlordane 0.001 
DDT (total) 0.01 
op +pp DDT 0.005 
PP-DDD 0.002 
ppDDE ' 0.003 
Dieldrin 0.001 
Endrin 0.001 
HCB 0.001 
Heptachlor 0.001 
Heptachlor epoxide ' 0.001 
Mirex 0.001 
PCB (total) 0.02 

* Values are based on the highest of the Lake Huron or Lake Superior mean sw5cial sediment 
concentrations. 

or: 

The mean of 5 samples taken by a sediment core from the pre-colonial 
sediment horizon. The pre-colonial horizon i s  generally determined as 
the sediment below the Ambrosia sediment horizon. Except in areas of 
high sedimentation, such a s ' r i ve r  mouths, th is  can be estimated as that 
sediment lying below the la cm sediment depth. . -.. - . . 

. - - 
. ~ l t e rnb t i ve ly ,  the mean baikgro-und val-ues fo r  the Great Lakes Basin as 

presented in Table A.4 may be used. 

NUTRIENTS: Areas of high natural organic matter content, such as.marshes 
and other types of wet1 ands, can be readily distinguished from those 
resulting from anthropogenic sources. In such cases, for  the nutrients 
l i s t ed  in Table A . l ,  the local background would serve as the practical 
lower l imit  fo r  management action. 



( i i )  'It i s  also recognized t h a t  long-range sources such as atmospheric I 
deposition have contributed to  accumul a t  ion of organic compounds i n  

areas remote from any specific source. Therefore, in those areas where 

specif ic  sources cannot be determined,. the practical lower 1 imit fo r  
management action i s  the Upper Great Lakes deep basin su r f i c i a l  sediment 
concentration. These have been defined fo r  a number of organic compounds 
and are presented in Table A.5 .  II 

- 
Detai 1-ed appl i cation of these guide1 ines i s descri bed be1 ow and i s  shown in 

Figure 1. 

Sediment Eva1 uati  on for  Dredged Materi a1 Di sposal i 
Dredge material disposal in open water requires tha t  b o t h  t he  material 

t o  be removed as  well as the material in  the  disposal area be analyzed. Each 
parameter i s  compared to  the PSQG levels .  In practice,  the material i s  matched 
t o  the disposal area,  which in t u r n  will  be c lass i f ied  into one of three 
8-oups. 

l a .  The concentrations of contaminants i n  sediments in the disposal area are 
below the No Effect Level. I f  the concentrations in the dredged material 
are also below the No Effect Level the  material i s  su i tab le  f o r  disposal 
. a t  t h i s  site.  . - . ... - - . ?..*.% .,' ' .b%- +-*... " , 

- % * - .:*, 

1 b. If t he  concentrations i n  tho dredge& se&ime'nts a r e  above the No Effect 
Level then t h i s  materiaT i s  not su i t ab le  for  disposal a t  t h i s  s i t e ,  
since t h i s  would resul t  in contamination of a c l e a n - s i t e  w i t h  sediment 
of a l e s se r  quality.  However, i f  the concentrations in the  dredged - .  
materi a1 are be1 ow the Lowest Effect Level, i t  may be sui tab1 e f o r  
disposal a t  another s i t e  where exis t ing  sediment concentrations are 
above the No Effect Level. 

lc .  Material t h a t  exceeds the Lowest Effect Level for  any parameter i s  not ' 



Figure A. 1: Appl ication o f  Provincial Sediment Qua1 i ty Guide1 ines to Dredging 
Activities 



suitable for open water disposal a t  th is  s i t e .  

Group 2 

2a. The sediments in the disposal area are above the No Effect Level b u t  

s t i l l  below the Lowest Effect Level. If the concentrations in the  

dredged material are below the No Effect Level then the material i s  
suitable for open water disposal a t  t h i s  s i t e .  

2b. Similarly, i f  the dredged material i s  above the No Effect Level b u t  

be1 ow the Lowest Effect Level, the materi a1 i s  a1 so sui tab1 e for  
disposal a t  th is  s i t e .  Material that exceeds the Lowest Effect Level i s  
n o t  suitable for open water disposal a t  t h i s  s i t e .  

C Group 3 
3a. If the sediments in the disposal area are contaminated t o  above the 

Lowest Effect Level , materi a1 that i s  be1 ow the Lowest Effect Level i s  
suitable for open water disposal a t  t h i s  s i t e .  

b; Material that exceeds the Lowest Effect Level for organic compounds and 

mercury i s  not suitable for open water disposal. Material that  exceeds 
the Lowest Effect Level for metals other than mercury i s  suitable for 

open water disposal under certain conditions. If the material i s  a t  o r  
below the Great Lakes background (as defined in Table A.4) and does not 
exceed ambient sediment levels then the material i s  suitable fo r  open 
water dGpasal at-.this, ~j.te- , -. 

. I- . . 
-- - * - .  , . .C 

General Conditions Governi ns ~ v a ~ u a t i  on 
In addition t o  the s i t e  specific conditions described above, the following 
general conditions will also apply t o  sediment assessment for the purposes of. 
dredged materi a1 eval uati on and di sposal . 

( a )  Material will be tested by bulk sedlment analyses and results  reported 
on a d ry  weight basis (MOE Analytical Methods (MOE 1983) o r  MOE approved 
equivalent analytical procedures to  be used). 



(b) For the purposes of sediment or f i l l  qua1 i t y  evaluation, actual 

analytical r e su l t s  reported by the  performing laboratory m u s t  be 

provided. However, in comparing the  r e su l t s  with the parameter values in 

the guide1 ines the resu l t s  will be rounded as follows: i f  the reported 

value i s  l e s s  than ten, i t  will be rounded t o  one s ignif icant  d i g i t .  

Values greater  than 10 will ' be rounded t o  two signif icant  d i g i t s .  Round 

numbers remain unchanged. 

e.g. Reported Val ue Rounded Val ue 

(c)  If  a l l  parameter values for  a given material are a t  or below the  No 

Effect Level Guidelines, tha t  material passes the guideline and i t  i s  

anticipated t h a t  the material will  have no adverse chemical e f f ec t s  on 

aquatic l i f e  or  water quality. 

(d) If  a singl e parameter value f o r  a given materi a1 , based on a sampl ing 

program, exceeds the No Effect Level ~ u i d e l i n e  b u t  i s  below the  Lowest 

Effect Level Guidel ine, the material f a i l s  the No Effect Level 

Guidelines and would be considered as having a negligible potential  t o  
impair the aquatic environment. 

(e) I f  a singl e parameter value fo r  a given materi a1 , based on a sampl ing 

program, i s  a t  or above the Lowest Effect Level Guidel ines, t h a t  

material f a i l s  the guideline and i t  i s  anticipated that  such material 

may have an adverse e f fec t  on some benthic biological resources. I f  a l l  
values are below the Lowest Effect Level Guidel ines, no s igni f icant  

effects  on benthic bi 01 ogical resources are anticipated. 

( f )  If  any single parameter value f o r  a given.materia1, as determined by a 



sampling program, i s  a t  o r  above the Severe Effect Level Guideline, that  
material i s  considered hiqhlv contaminated and will l ikely have a 

significant effect on benthic bi 01 ogi cal resources. 




